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Abstract: A multidisciplinary research team from the College of Design and Innovation,
Tongji University in Shanghai, in collaboration with Boeing, developed research on the
future of in-flight Food & Beverage (F&B). The goal was to outline four possible scenarios, illustrating distinct product-service systems and highlighting how Boeing could
help airlines create value for passengers. The research addresses three questions: How
to guarantee F&B health and safety while reducing disposable packaging and food
waste? How to optimize the aisle use during service without making the cabin crew's
work more cumbersome? How to meet passengers' demands while staying on a
budget? Dorst's (2015) frame innovation methodology guides the whole exploration.
The Product-Service System Design approach ensures multidisciplinary coordination of
product design, AI & algorithms, Business, Data Visualization, and Open Design. The
result is a radical product-service system innovation that can inspire Boeing's management in exploring new long-term directions.
Keywords: In-flight F&B product-service system; in-flight waste reduction; in-flight services
personalization, cabin space optimization.

1. Project outline
The project was done for Boeing between mid-2019 and mid-2020. The industry team consisted of cabin technology researchers and industrial designers, part in Beijing and part in Seattle. The academic research team was multidisciplinary and included professors, researchers, and students in areas as different as Product-Service System Design (PSSD), Industrial
Design, Open Design, Business, AI & algorithms, and Data Visualization.
Through the systemic approach of PSSD, it was possible to integrate the multidisciplinary
contributions of the research team in outlining four different scenarios that tell of a new
onboard culinary experience capable of combining taste and sustainability. If safety is paramount for all airlines, the passengers' flight experience becomes the actual competition
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International Licence.
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arena. Food and related services play a crucial role in passenger experience, especially for
the Asia Pacific region. Research demonstrates that quality in-flight services are the primary
means of customer retention (An & Noh, 2009, 2009; Han et al., 2020; Wang et al., 2021).
If the starting aim was to optimize the in-flight galley, it soon expanded to explore ways to
create new service-related value and business opportunities for Boeing's clients. Improving
the quality of the onboard dining experience, focusing on the galley's incremental innovation
could only have gone so far. Applying successive cycles of observation, conception, prototyping, testing, and evaluation, which is the typical Human-Centered Design (HCD) framework, it
would have been possible to create a lighter, stronger, energy-efficient galley. According to
Norman & Verganti (2014), with its iterative procedure, traditional problem-solving could be
successfully applied if we looked for "improvements within a given frame of solutions" or, in
other words, "doing better what we already do." Soon, the achievable level of innovation
would reach a plateau dictated by available technologies. Wanting to explore an expanded
perspective justified the shift from designing just material things (e.g., the galley) to creating
an integrated system of products and services delivered by one or more socio-economic actors to fulfill diverse customers' needs. Due to the holistic nature of PSSD, it was possible the
exploration of scenarios compatible with the research of radical innovation of meanings
(Verganti, 2009). The investigation ended up being a case of B2B radical innovation of the
F&B product-service system (Verganti, 2017).
Each scenario includes offering a set of peculiar products and services to make the future
tangible for the benefit of the company's decision-makers who need to force new directions
and strategies, discover opportunities, prepare for unknown risks in the mid-long term. Beyond peculiarities, all scenarios share core principles such as reducing packaging and food
waste, optimizing the cabin space during the service, improving social interaction between
passengers and flight attendants to streamline the service encounter, and personalizing the
offer.

2. Research background
If the in-flight dining experience is a lever for airline passenger loyalty, one must wonder
why people often eat poorly, especially in economy class. Past studies have attempted to investigate the factors that determine in-flight food waste. The cause is not unique, as many
factors are at play, including the type of meal, taste, texture, satiety level, health condition,
diet, first menu choice, portion size, and cabin environment (You et al., 2020). Therefore, the
attempt to improve the quality of the experience cannot be straightforward since the problem presents the typical characteristics of complex problems in design (Dorst, 2015, 2018).
The problem is Open, as it has no apparent boundaries. From the first interviews with the actors involved in the production chain, immediately emerged the impossibility to attribute responsibility to the caterer or the airline. Given the objective limits of costs, strict policies,
and regulations, everyone had plausible reasons for their practices. Many partners were involved (Figure 1), so understanding what actual leverage each must improve the quality of
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the result is not easy. In addition, significant societal changes are revolutionizing the F&B industry, including takeout food, digital payments, and subscriptions to on-demand services.
The problem is constantly evolving, and outlining what to consider and exclude is a big gamble.

Figure 1. Stakeholders Map. The actors involved in the production and distribution of on-board F&Bs
are linked by interdependent relationships. They are arranged in concentric rings according
to the distance from the main actors placed in the center.

The problem is Complex, as it consists of many elements and relationships (Figure 2). A simple product like an economy class meal results from assembling many components (e.g., actors, places, times, methods). The relationships between these entities are heterogeneous,
and it is difficult to establish which are fundamental and which are negligible to improve the
meal's quality. The low quality of the product may be due to the ingredients, cooking
method, pre-cooking, cooling, heating process, or transport, or perhaps the time between
preparation and consumption, etc. One small local decision in the system can have repercussions and unpredictable chain effects in other unrelated areas. Breaking down the overall
problem situation into smaller components without scything strategic relationships is difficult.
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Figure 2. System map. The product-service system is made up of elements and connections of a heterogeneous nature: products, services, networks of actors, digital and physical infrastructures.
These parts are exchanging information, materials, money, and labor.

The problem is Dynamic, as it changes over time in terms of parts, connections, and priorities. Changes can be slow (e.g., cultural change around food and culinary trends) or quick
(e.g., the sudden appearance of a competitor partner or a new policy that forces airlines to
take measures against the pandemic's spread).
The problem is Networked across organizations. Innovation in the dining experience affects
the aircraft manufacturer, the airline, and the catering company. Issues potentially influence
each other constantly. What one business is doing in-house can severely affect another business, dramatically reducing its space of action. Any premature problem definition (e.g., getting rid of a supplier to hire a new one) can lead to substandard or fruitless solutions.
Open, Complex, Dynamic, and Networked (OCDN) problems obviously cannot be solved
(Dorst, 2015). However, we can provide answers if we abandon the short-term goal of incremental galley innovation and embrace a holistic systems perspective. The expansion of the
research scope from the galley's creation to new scenarios of the F&B experience involved a
shift of the target from incremental to radical innovation. To tackle an OCDN problem entails
jumping to an entirely different solution, which scholars call radical innovation. It looks like a
total discontinuity with what has been designed, produced, and used until now. One can assume that radical innovation comes about through a new technology available, but it can
also spark through meaning change (Verganti, 2015). In this project, the ideation is radical in
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terms of the meaning of the in-flight eating experience. However, technological innovation
plays an indispensable role in some aspects of the scenarios.
There are many methodologies for radical innovation: the research team adopted Kees
Dorst's (2015) Frame Innovation, which must be considered a reference for the entire following chapter.

3. Research methodology and methods
3.1 Archaeology
In the beginning, the team used standard methods to collect and analyze data. For example,
they interviewed three managers and one R&D chef from the Safety Quality and Standards
Management Service of an Asia Pacific airline; the regional manager of an EU airline; the director of the International Cooperation of an online portal; two engineers specializing in
commercial robotics. They also visited one catering plant at Pudong airport and interviewed
the Operation Manager.
Eventually, the team reconstructed the current PSS through system maps (Figure 2), service
blueprint, and several customer journey maps (see Figure 3) to clarify the service operation.

Figure 3. Customer journey map.

5

Paola Maria Trapani, Jiao Mo, Ke Ma

3.2 Paradox
In a joint session, the team expressed a series of paradoxes and difficulties based on the information gathered and their personal experience as passengers. The aim was to figure out
why eating on an airplane is often so disappointing, wasteful, polluting, and if it necessarily
must be so. The researchers formulated twelve paradoxes and related research questions as
a conflict of argumentations in oppositions of "because" statements. One of them is given as
an example:
Statement A: Because of food safety issues, every food item must have appropriate individual packaging.
Statement B: Because of waste reduction policies, airline companies now must pay for
the individual package, and its recycling or disposal.

The two statements result in a stalemate that can generate a research question, i.e., a design challenge that should be answered: How can we guarantee food health and safety while
reducing food waste and packaging?

3.3 Context and field
In this phase, the team analyzed the practices of a small circle of actors, the F&B manager of
the airline and the catering company, to identify behavioral patterns that may be at the root
of a variety of problems identified in the paradoxes. By carefully examining their practices
and strategies, significant influences and constraints on the manufacturer emerge, along
with Boeing's typical responses to those. Gaining a sense of present scenarios and interactions could become part of the solution.
Later, the team stepped backward to widen the context and map secondary (e.g., containers
and cutlery supplier) and tertiary players (e.g., trash recycling plants). Concentrating on the
"currency," e.g., power, interests, values, practices, and the frames they bring to the problem arena could lead to the discovery of shared underlying values addressing promising directions never considered before (see Table 1).
Table 1. Rich picture table. Stakeholders' perspectives on F&B.
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Stakeholder

Value/Interest

Power

Practice

Frame

Passenger

Affordability
Good value for
the money
Taste, experience
Lifestyle, diet
Safety

Buying or not

Buying ticket Cost
Repeating the Quality/Cost ratio
purchase
Experience
Leaving feedback
Sharing content on SN
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Airline (cabin Cost control
crew)
Customer care
Safety
Efficiency& simplicity

Service timing
and modality

Receiving
meals from
catering
Preparing and
serving meals
Collecting
garbage and
used trays
Storing used
props away
Handing over
used trolleys
to the catering
Selling meals
upgrades

Customer
experience
Safety
Efficiency&
simplicity

Airline (F & B Cost control
dept.)
Customer experience
Safety

Decision about
catering company
Menu setup
Retaining passengers’ data
Daily checks
on catering

Negotiating
menu (including special
menu) with
catering company
Deciding tray
set up
Daily checks
on catering
company
Menu for sale
Reviewing
passengers’
feedbacks

Cost control
Customer experience
Safety

Catering
company

Negotiation
with airline
about menu
Little or no
competitors
Monopoly to
provide F&B
on airplanes

Negotiate
menu with
airline
Prepare/deliver/ collect
meal related
props
Buying low
value products from
third parties
Store meal
related props
for airline

Cost control
Customer experience
Safety
Efficiency
Relationships with
Airline

Cost control
Passengers’ experience
Safety
Efficiency
Relationships
with Airline
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Sort garbage
and pay for
waste disposal
Wash tools
Check on hygiene

3.4 Themes
At this point, the goal was to find cross-cutting connections among actors through the
thread of themes that sew together motivations, values, practices, and frames. For example,
the theme of safety, hygiene, public health was underlying practices and behaviors of different actors. Another theme was the aspiration for a sustainable lifestyle and footprint reduction even during flight. Simplicity, rationality, service efficiency, and affordability were a
thread that different actors pursued but seemed in contrast to the need to enjoy tasty food
and drink. Meaningful themes are deep-seated to generalize from the immediate problem
situation to a broader "human dimension." Milking meaning out of needs on one side and
obligations or constraints on the other, particularly in an OCDN situation, is a lengthy process of insightful inventiveness, exploration, and enlightenment.

3.5 Frames and metaphors
Although the themes functioned as a glue that, by building narrative strands on a more abstract level, reduced the chaos of hitherto disconnected elements, nevertheless, the field remained too complex for the cognitive system. It was necessary to reduce the intricacy, storing parts and relationships away if not relevant without permanently losing richness.
Frames were the right tool for the purpose. A frame is a lens through which one looks at a
problem. Since it represents a limited point of view, it is a simplification device, allowing to
capture only some elements and relationships of the system and leave out others. A frame
can cluster a sub-set of themes together in a coherent picture.
For frames to become an operational working tool in the hands of an interdisciplinary team,
they must be concrete. Therefore, frames should be represented through a tangible metaphor that, hopefully, will make the reasoning less abstract and lead to a valuable outcome
during plenary co-design sessions. A metaphor is generally based on a relationship of similarity between the starting term and the metaphorical term. Still, the evocative and communicative power of the metaphor is all the more significant, the more distant the terms of which
it is composed are in the semantic field (“Metaphor,” 2021).
The first frame holds together the themes of cost control, health, and safety, service efficiency and simplicity, sustainable lifestyle, and it is labeled as packaging and garbage reduc-
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tion. The purpose was to control food waste production and single-use packaging, which coherently reconnects with the mentioned themes. Reducing cabin waste would save money,
gain health, simplify service, reduce the carbon footprint. On average, each passenger generates between 0.52 kg to 1.81 kg of waste, including catering waste, depending on flight
length and class (Sweet et al., n.d.). The use of disposable packaging should, in theory, curtail
the workload for the catering company and flight attendants. Still, it shifts the burden to the
shoreside service besides increasing the trash disposal cost for the airline.
A good metaphor to express this frame was considering packaging as a pea pod (metaphorical term):
• It's organic and protects the pea inside;
• It grows and degrades;
• Its material is homogeneous;
• It exactly fits the content and is modular;
• It goes from the plant to the table;
• It is traceable from origin to destination;
• Its bivalved shape can be a saucer and a lid.
The second frame intertwines the themes of cost control, health and safety, customer experience, service efficiency, and simplicity, and it is labeled as space and service efficiency.
Within this framework, the aim is the optimization of cabin space during service. The team
wondered how to allow passengers to pass by the cart side, if necessary, without interfering
with service or compromising safety. In addition, there was an intent to distribute snacks
without involving flight attendants and to facilitate separate recycling of containers.
The group identified the sushi belt as a metaphorical term of powerful inspiration because
• is stretched;
• moves automatically along a track at a steady speed,
• constitutes a food showcase;
• caters for an interactive service;
• the price is color-coded.
• is constantly resupplied.
Finally, the third frame ties together the themes of service efficiency, simplicity, and customer experience, and it is labeled service personalization. In this case, the team sought to
customize the menu, tailoring it to the passenger's preferences based on analysis of
crowdsourcing metadata of F&B. It was believed that the rejection of meals could be drastically reduced if the passenger's favorite meals and refreshments were served. The metaphorical term for this frame was the cocktail because:
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• offers infinite combinations of multiple base liquor and ingredients;
• has a strong identity and regional diversity;
• is convivial and spectacular;
• the preparation requires a simple mixer.

Figure 4. Frames (above) and metaphors (below). Frames have the function of looking at the problem
from a specific point of view, reducing complexity. Their representation through a metaphorical term provides concreteness and facilitates discussion among researchers with different backgrounds.

The creative phase focused on the three critical aspects of the concept development, identifying them as frames expressed by metaphors that functioned as conversation devices
among interlocutors of different backgrounds. Productive frames and metaphors offer coherence and a stable basis for further thought. The images they trigger in the participants'
minds must be sufficiently alike to provide a common ground for discussing the problem and
possible solutions. The best frames are thought-provoking and stimulating, engaging everyone's critical thinking to move along in a negotiated direction. However, frames only work if
all team members adopt them.
The concreteness of the metaphors inspired the development of the service and product
touchpoints, functioning well as a beacon that led the project's development even though it
was entrusted to different team members. For this reason, they were negotiated in a plenary co-design session. A more detailed account of the metaphors' influence on the concept
design is given in the following sections.
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3.6 Futures
Before examining the creative fertility of metaphors, it is necessary to introduce the following phase. The team temporarily left aside the development of details to zoom out to the big
picture. Thinking forward exercises took place, carried out through scenario building.
The term scenario comes from the dramatic arts. In the theatre, it refers to an outline of the
plot, and in movies, it is a set of directions for the action sequence (Glenn & The Futures
Group International, 2009). Designers have borrowed it as a tool to delve into alternative
worlds with an internal coherence to playfully envision how things might work, what are the
different offerings, what strengths and weaknesses they present.
In this step, the designers, temporarily disregarding the directions and suggestions obtained
from the frames and metaphors, returned to the original questions: how could the onboard
dining experience be improved without adding to the workload for cabin crew and reducing
the carbon footprint? Given a clear statement of the domain, namely the in-flight dining experience, the team agreed on two fundamental driving forces capable of generating alternative solutions in the service encounter: first, the level of passenger's involvement (x-axis) in
the production of the dining experience; second, the level of collaboration between passenger and flight attendant (y-axis) (Manzini, 2015). Crossing the two axes, a two-by-two matrix
generates four different scenarios: DIY, being served, co-managed, and co-produced.

Figure 5. Scenarios. The four scenarios are generated by crossing the two axes representing the critical variables of the service encounter between passengers and cabin crew.

In the DIY scenario, the passengers are maximally involved in the service production, to the
point that they do it independently, without collaborating with the flight attendants.
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In the Being served scenario, which is the most similar to the traditional situation, the passengers are seated. Their involvement is minimal, and so is the collaboration with the flight
attendants who carry out the whole service.
In the Co-managed scenario, the passenger collaborates with the flight attendant ordering
food on the spot through the screen on the armrest, but without being directly involved in
the service delivery.
Finally, in the Co-produced scenario, the passenger's involvement and collaboration with the
flight attendant is at a maximum, as the passenger can freely prepare a cocktail or snack
with or without the help of the hostess. This possibility is reserved for passengers in the top
class.

4. Result
Having discussed how the team constructed the four scenarios, this section addresses how
frames and metaphors returned to the scene to populate each quadrant with distinctive
products and services, following involvement and collaboration.

Figure 6. Scenarios X Frames.

Scenario DIY: The installed vending machines are equipped with an intuitive graphic interface. A robotic cart distributes snacks to seated passengers and collects used containers. For
those who don’t want to get up, it is possible to order snacks from the seat via the screen on
the armrest. The dispenser fills the recyclable container that the robotic cart delivers (see
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Figures 7 and 8).

Figure 7. DIY: high passenger’s involvement x low collaboration.

Figure 8. DIY: the venting machine and the robotic carts.

Scenario Being served: Innovation is primarily about product touchpoints, e.g., the reduced
width of the distribution cart, which allows sideways passage, the foldable tray, and the
modular system of reusable cups. Regarding the service, it is possible to offer a personalized
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menu based on the predictive AI model and the possibility of AI-aided meal exchanging service as long as meals are still wrapped.

Figure 9. Being served: low passenger’s involvement x low collaboration.

Figure 10. Being served: galley and narrow robotic cart.

Scenario Co-managed: In this scenario, passengers can order food, drinks, and snacks on the
spot. They can also decide the type of cooking; in fact, the smart galley is equipped with an
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air frying and vacuum machine. The food, though, is prepared expressly by the flight attendant.

Figure 11.

Co-managed: low passenger’s involvement x high collaboration.

Figure 12 . Co-managed: smart kitchen appliances.
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Scenario Co-produced: In this scenario, passenger involvement is at a maximum. This galley
is provided in the top classes and is free access. The passenger can prepare snacks and cocktails with or without the assistance of the stewardess.

Figure 13.

Co-produced: high passenger’s involvement x high collaboration.

Figure 14. Co-produced: the cocktail galley for the highest class.
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5. Prototyping and evaluation
Changing the meaning of an experience is a very ambitious goal. Creating a new in-flight culinary experience combining taste and sustainability involved expanding the initial key concept of the situation, namely for a robust and straightforward galley to be installed in a confined space.
The reasoning required a lengthy and complex design process instead of a simple one-off
choice between a few components from a catalog. There was neither dominant nor right design for guaranteeing an in-flight dining experience, so imagination was needed to share a
definition. The design situation required learning devices such as prototypes and simulation
techniques. Designing the social interactions between passengers and cabin crew within the
confined space of the cabin was part of the design process itself. The research team needed
to make the solution tangible, share the view, judge the answer, and decide which way to
go.
A final evaluation workshop included all the initially interviewed participants. Boeing representatives participated online, while one author was absent due to pandemic restrictions.
The event was held on the college's campus in Shanghai and lasted three and a half hours.
The schedule started with a tour through a 1:1 scale galley prototype (See Figure 15), including demonstrations of the robotic cart, the foldable tray, the reusable food package, and the
interactive prototype of the AI-aided user interface.

Figure 15.

Galleys’ prototypes, scale 1:1.

After that, the activity continued with the presentation of the product-service system articulated in the four scenarios, each containing three metaphor-inspired solutions. A brief Q&A
session cleared up any doubts, followed by a plenary activity that assessed the return on investment for each of the twelve design ideas (See Figure 16).

17

Paola Maria Trapani, Jiao Mo, Ke Ma

Figure 16. Common exercise to evaluate the return on investment of each of the twelve design ideas.

On the wall was a poster with two axes, "investment" (above) and "return" (below), which
vary between "low" (left) and "high" (right). Each received a set of twelve stickers corresponding to the ideas. As seen from the final image, the stickers were distributed along the
investment axis towards the right, reflecting the propensity to judge the ideas as expensive
to implement. The result on the return axis was more evenly distributed. The exercise confirmed industrial participants' tendency to understand "return" based on market revenues
rather than on a broader meaning that the future vision might suggest.
Finally, each participant received a table for the evaluation of the twelve ideas according to
criteria shown below (See Table 2):
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Table 2. Evaluation sheet
Name, Company

Safety
Score

0=Pass, 1=Poor, 3=Average, 5=Good

Equipment

Operation
Food

Personnel

Return of
Investment

Efficiency

Custom Loyalty
Maintanance

Quality

Options

Sustainability
Sales
Potential

Energy

Trash

Feedback
Collection

Score Weight 1=Less Important, 3=Average, 5=Important
General Concept
Pea Pod - Package System
Sushi Belt - Automatic Cart, Smart Kitchen Inserts
Cocktail - AI Food and Beverage Preparation System
Service
Scenarios

Related
Designs
1. Lightweight Lunch Box and Tray Structure

Being Served 2. Cart Optimization (Width, Meal Pick Up)
3. Intelligent food preparation (PKG based) and
reservation system
4. Re-usable package

DIY

5. Automatic Cart

6. On-board Vending Machine

7. Modular box design

Co-Manage 8. Smart Kitchen Insert (Air-fry, Sous-vide)

9. Galley Equipment Optimization
10. Meal box packaging recycling, and Instruction on
the Cart
Co-Produce 11. Counter and Storage (Tempurature Control)
12. Intelligent recommendation catering system (PKG
based) and Swap System

The evaluation was individual, and the results were analyzed and shared soon after the collection. Designs 3, 7, 8, and 9 did not present problems. All other ideas raised concerns
about safety, cost of maintenance, or doubts about return on investment. The most criticized was the robotic cart: the reduced width could compromise its stability during turbulence. Robotization was considered a pale substitute for the personal encounter between
the passenger and cabin crew.

6. Predictive AI model
The predictive AI model generated personalized F&B menus by leveraging two critical
computational networks:
1. Personalized knowledge graph (PKG) (Safavi et al., 2019);
2. Deep neural network (DNN) (Belguith et al., 2020).
The ultimate goal was to predict meals being served to each passenger, increasing the
service personalization. A video is attached to interpret the approach of the AI model (see
https://youtu.be/CCV59NH1Gk4).
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6.1 Personalized knowledge graph
The generation of PKG was conducted by gradually and adaptively collecting and clustering
metadata affiliated with three categories:
•

Passenger;

•

F&B preference;

•

Flight.

The relationship between them investigates three aspects: first, the passenger's most likely
F&B choice. Second, which flight the passenger is expected to take. Third, what types of
F&Bs the flight is likely to offer. Crowdsourcing technology passively searched sources of social networks, airline platforms, and open knowledge graph databases compliant with the
privacy-preserving policy (Shrestha & Mahmood, 2019). The metadata was also collaboratively acquired from the passenger by pushing questionnaires, games, and confirmation UI
kits from the airline company's website or APP.
Sensors (biosensors, RFID, leftover weight sensors, etc.) and human-machine interfaces
(HMIs) provided simultaneous perception and understanding of the metadata. The PKG kept
refreshing, scanning across the entire customer journey.
The visualization of PKG for an individual passenger depicts a circular network (Figure 17).
The outside circle presents color-coded nodes of three key categories. The band’s width encodes the node's weight. The underlying property of each node is specified through texts,
icons, and marks. The inside circle shows the sources of data collection and the relationship
between affiliated nodes.

Figure 17.
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6.2 Deep Neural Network
DNN is a multi-layered neural network that can make inferences by extracting and learning
features from input data. The PKG was fed to DNN as input, resulting, with the maximum
probability, in a predicted airline menu that mixes staple food, snack, dessert, and beverage
for each passenger. In addition, DNN supports a service backup if the prediction is incorrect.
The internal network can pair passengers willing to swap F&B by analyzing the PKG unit, considering stored and surplus food and drink. A DNN-aided HMI for food swapping (Figure 18)
is provided to flight attendants for service monitoring.

Figure 18.

HMI of food swapping.

7. Discussion
By the time of the assessment, the pandemic had broken out for several months and spread
globally. Indeed, some of the twelve design solutions in the four quadrants would not have
been proposed in hindsight. But that is a separate discussion that cannot be addressed here.
Boeing commissioned the research to investigate possible future F&B scenarios. Due to objective budget and time constraints, it was only possible to involve industry stakeholders at
the beginning, in the field research phase, and at the end, for prototype evaluation. Boeing,
on the other hand, participated in a regular project progress.
As expected, the final few-hour workshop to gather feedback on the concepts brought out
the tensions and paradoxes typical of OCDN systemic challenges. Each actor tends to see
from their point of view: industry companies favor short-term positive changes, with gradual
increases, for instance, in food, passenger, or personnel safety. Boeing is a multinational corporation that does not directly operate in the aviation F&B sector. Therefore, is not an im-
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mediate problem-owner and tends to privilege a long-term, scenario-based exploration. Academics are concerned about systemic challenges, like sustainability and relevant socio-technical transitions.
The project team forcibly extended the initial brief and raised more hornets' nests than it
would have done by merely stylizing the current galley. However, as management is influenced by and responds to the STEEP context, understanding how academic research frames
the problem of the onboard dining experience could hopefully lead to a change of internal
management strategies in the long term.
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